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1 MACHOPT PABOYEM MPOTPAMMBI YYEBHOTI'O ITPEJIMETA
OYIIL.13 BUOJIOI'Us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIL13 buonorust sBiseTcs 4acThiO MPOrPaMMBbI
cpennero obmero obpaszoBanus B cooTBeTcTBUM ¢ PI'OC mo cnenumansHocTH 11.02.06 TexHuyeckas
HKCIUTyaTalys TPAHCIIOPTHOTO PAJAHOdIIEKTPOHHOTO 000py1oBaHus (TI0 BUIaM TPAHCIIOPTA).

PabGouass mporpamma yueOHou yueOHoro mpeamera OVYIL.13 buonorus wmoxer OBITh
UCMOJb30BaHa B MPO(EeCCHOHAIBHOW TMOATOTOBKE, MEPENOArOTOBKE M MOBBINIEHHH KBaTH(pUKALUU
pabouux 1o npodeccusim:

19890 DnekTpoMOHTEp 1O 00CTY)KMBAHUIO U PEMOHTY YCTPOMCTB CBS3H.

1.2 Mecto yueoHoro npeamera B crpykrype OIIOII-TIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVIIL.13 buonorus BXOAUT B COCTaB
o0ImKX y4yeOHBIX MPeIMETOB, GOPMHUPYEMBIX U3 00s3aTeNIbHBIX NpeaMeTHbIX obnacteir I'OC cpennero
obmero obpazoBanms, s crenuansHocTed CIIO. C yuérom mpoduiis ocBauBaeMoil CIIEIUATBHOCTH.
JlanHbIi yueOHBIH IpeaMeT peanusyeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJibTaThbl 0CBOCHHS y4e0OHOI0 MpeMeTa:

1.3.1 Llens yuebHoro mpenmMera — GOpMUPOBAHKE Y O0YUAIOIINXCA MIPEICTABICHUS O CTPYKTYPHO-
(GYHKIMOHATFHONM OpPraHW3allii JKUBBIX CHUCTEM pA3HOTO paHra KaK OCHOBBI NMPHHATHS PELICHUN B
OTHOILLIEHUU 0OBEKTOB >KUBOI MPUPOJIBI U B POU3BOACTBEHHBIX CUTYAIUIX.

1.3.2 B pe3ynbrare 0OCBOCHUS y4eOHOTO MpeaMeTa 00yJaroInics TOKEeH

yMeThb:

—  ONpEeIeNsATh KHUBbIE OOBEKTHI B MPUPOAE; MPOBOAMTH HAOIIOACHHS 32 SKOCHCTEMAMHU JUIS
BBISIBIICHUS €CTECTBEHHBIX M aHTPOTIOT€HHBIX W3MEHEHHIA, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHHIA;

— TPOBOAMUTH  MpocTeillmue  OMOJIOrMYecKHe  HKCIEPUMEHTAlbHbIE  HMCCIEOBaHUSA  C
co0IroIeHNEM MTpaBHIl O€30MaCHOT0 00paIleHUs] C 00bEKTaMU U 000PYIOBAaHUEM;

—  HCIIOJIB30BaTh HHPOPMALIHIO OMOJIOTUYECKOT0 XapaKTepa U3 Pa3InYHbIX HCTOUHUKOB;

—  TNPOTHO3MPOBATh MOCIEACTBUS CBOEH NEATENLHOCTH MO OTHOIIEHHIO K OKpY’Kalolleh cpene,
COOCTBEHHOMY 3/10pOBBI0; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UIAKTUKY 3a00I€BaHUM;

3HATh:

—  CTpOoeHHe, MHOrooOpa3ne M OCOOCHHOCTH MBBIX CHUCTEM pAa3HOTO YpPOBHsS OpraHM3alluy,
3aKOHOMEPHOCTH NMPOTEKaHHs ONOJIOTHYECKUX MPOLIECCOB U SIBICHUH B OKpYKalollel cpene, HEeNOCTHYIO
HAYYHYIO KapTUHY MHUPA, B3aMOCBSI3M ¥ B3aMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

— 3HAUYUMOCTh JOCTWXKEHMH OHMOJOrMYecKOM HayKd U TEXHOJOTHMH B INPaKTHYECKOU
JeSITeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOTHH.

1.3.3 [Tmanupyemble pe3yabTaThl OCBOSHUS Y4eOHOTO IIpeaMeTa:

Ocoboe 3HaueHue yd4eOHBIH MpeaMeT HMeeT MNpH (OPMUPOBAHUM M Pa3BUTHM OOLIMX U
poeCCUOHATTbHBIX KOMIIETEHIIUH.



Koa v HanmMeHoBaHue
¢popMupyembIx
KOMIIEeTeHIM i

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMera

.JII/I‘IHOCTHLIC, MeTalpeaAMETHDBIC

IpenmerHbIe

OK 01. Beibupatp
CIOCOOBI pelIeHus 3a1a4
npohecCHOHATBLHOM
JeSITeIbHOCTH
IPUMEHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHHE IICHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K AKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOH M
COLIMAILHOM HAIPaBJICHHOCTH, CHOCOOHOCTh WHHIIMUPOBATH,

IUIAHUPOBaTh W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylO
NIeSTeTbHOCTb;
- UHTEpeC K pa3nuyHbIM  cdepaMm  mpodhecCHOHATHHOM
JesTeTbHOCTH,

OBnaneHue yHHBEPCAIbHBIMU Y4YEOHBIMH TO3HABaTEIbHBIMU
JICHCTBHUSMU:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITETIbHO  (hOpPMYyIMpOBaTh H
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYMICCTBEHHBIM MPHU3HAK WM OCHOBAHUS JUIS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

- ONpeneNsTh I JCATCILHOCTH, 3a/1aBaTh IapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

AKTYaJIM3UPOBATH

- BBIABJIATH 3aKOHOMCPHOCTH u MMPOTHUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTbD KOPPEKTHUBBI B JCATCIBbHOCTD, OLICHUBATh
COOTBCTCTBHC PE3YJIbTAaTOB OCIIAM, OLICHUBATh PUCKHU

MMOCJICICTBUI IEITCILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE MPHU PEUICHUH KU3HEHHBIX
npobem

0) 0a30BbIe HCCIeA0BaTENIbCKUE JI€liCTBUS:

- BJIAACTh HABBIKAMU y‘Ie6H0-I/ICCHe}10BaTeHLCKOﬁ u HpOCKTHOﬁ
NEeSITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooiem;

- BBISIBJIATh PUYMHHO-CIICACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh
3alavy, BBIABUT'ATb TUIIOTEC3Yy €C PCHICHUA, HAXOAUTb apTryMCHTEI
JUISL IOKA3aTeNbCTBA CBOMX YTBEP)KIICHHH, 3a7aBaTh IMapaMeTPhI
Y KPUTEPUU PELICHUS,

c(hOpMUPOBAHHOCTh 3HAHWK O MECTE W POJH OMOJOTHH B

cucreme HAy4YHOTO 3HaHUS; (GYHKIIMOHATBHON
rpaMOTHOCTH YCJIOBCKa JJISL PCIICHHUA KNU3HCHHBIX
npo0Jem;

c(OpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh COACPKAHHE
OCHOBOIIOJIATAIOIIMX  OHMOJOTMYECKMX  TEPMHUHOB |
MOHSATUMN: KU3Hb, KJETKA, TKaHb, OpraH, OpPraHU3M, BU],

MOTYJISIIINS, JKOCHCTEMA, OHOLIEHO3, ounocdepa;
MeTabonu3M (0OOMEH BEIECTB M MPEBpAIllEHUE SHEPTUM),
roMeocTas (camoperynsuus), OMOCHHTE3 Ocka,

CTPYKTypHasi OpraHu3alusl )KUBbIX CUCTEM, JUCKPETHOCTD,
CaMOpEryJsiliis, CaMOBOCIIPOU3BEJCHHUE (pPENpOIyKIHs),
HACJIEICTBEHHOCTh, H3MEHYMBOCTh, 3HEPIr03aBUCHMOCTb,
POCT M pa3BUTHE, YPOBHEBAS OPraHU3ALINS;
c(OpMHUPOBAHHOCTh YMEHHUSI PAcKpbIBaTh COJEp)KaHUE
OCHOBOITOJIATAIOIINX OHMOJIOTUYECKUX TEOpUH M THIOTE3:
KJICTOYHOMH, XPOMOCOMHO, MYTallMOHHOM,
HBOJIFOLIMOHHOW, IPOUCX0KICHUS KU3HU U YEJIOBEKA;
c(OpMHUPOBAHHOCTh YMEHHUS pacKpbIBaTh
OCHOBOIIOJIATraroI1e Ouosiornyeckue 3aKOHBI u
3akoHomepuoctu (I Mennensi, T.Moprana, H.U.
BasunoBa, O. I'ekkens, @. Mrosiepa, K. bapa), rpanuibt
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

npuoOpeTeHre OIbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAyyHOTO T[IO3HAHUS, MHCIOJb3yeMbIX B  OHMOJOTHH:
HaOJIOZICHNsT M ONMCAHUS JKUBBIX CHCTEM, IPOLECCOB U
SBJICHUM; OpraHu3aluyd M TPOBEACHHS OHOJIOrMYECKOro

DKCIIEPUMEHTA,  BBIABWKCHUS  TUIIOTE3,  BBIABIICHUS
3aBUCUMOCTH  MEXIAY  HUCCIEAYEMBIMU  BEJIMYHMHAMY,
0O0BSICHEHUS IIOJIyYEHHBIX pe3ynbTaToB u

(GbopMyIUpOBaHUS BBIBOJIOB C HMCIOJb30BaHUEM HAyYHBIX
MOHATUH, TEOPUI U 3aKOHOB;




-  AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUA 3ada4u

pE3yiabTaThl, KPHUTHYECKHW OLCHHUBATh HX JOCTOBCPHOCTD,
IMPOrHO3UPOBATh UBMCHCHHUC B HOBBIX YCJIIOBUAX,
- YMETb IIEPECHOCUTH 3HaHUA B IMIO3HAaBaTCIIbHYIO u

NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- yYMETb MWHTEIPUpPOBATh 3HAHMA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUT'aTh HOBBIC UJCH, IIPEAIaraTb OPUrMHAIBHBIC MTOAXO/bI
U pELICHUS;

- CHOCOOHOCTh WX HCHOJb30BAaHMS B IIO3HABATEIILHOW U
COLIMAJIBHON ITPAKTHUKE

c(OpPMUPOBAHHOCTh YMEHUSI BBIICTATH CYIIECTBEHHBIC
NPU3HAKH BUPYCOB, KIETOK TPOKAPUOT H JYKAPHOT;
OJIHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTaHH3MOB, BUJIOB,
OMOTEOIIEHO30B M JKOCUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB M TMPEBPAICHUS JHEPTHH B KIETKE,
(doTOoCHHTE3a, TUTACTUYECKOTO U SHEPIeTUIECKOr0 OOMEHa,
XEMOCHHTE3a,  MHTO3a, Mei03a,  OIUIOJOTBOPCHHS,
pasBUTHS W Pa3MHOXKCHHS, HHIUBUIYAJIbHOTO pPa3BHTHUS
opranm3Ma (OHTOTeHe3a), OOphOBI 3a CyIIEeCTBOBAHUE,
€CTECTBCHHOTO orbopa, BU1000pa30BaHus,
MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWS,
BJIMSIHUS ~ KOMIIOHGHTOB  3KOCHUCTEM, aHTPOIOTCHHBIX
H3MCHCHHI B 3KOCHUCTEMAX CBOCH MECTHOCTH,
KPYyroBOpOTa BEIIECTB M TPEBPAIICHUE JHEPrHU B
ouocdepe;

c(OPMHUPOBAHHOCTh YMEHHUsSI pemarh OHOJOTHYECKHUE
3aJla4M, COCTABJIATh T€HOTHITMYECKUE CXEMbI CKPEIIIMBAHIS
JUIS  pa3HbIX THUIOB  HACJIENOBaHUS NPU3HAKOB Y
OpPTaHW3MOB, COCTABJISITH CXEMBI IEPEHOCA BEHICCTB H
HHEPrUM B dKocHcTeMax (I[eMu MUTAHUS, UIIEBbIE CETH)

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIpETALUU
uH(popMaluu, 1
uH(pOpPMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHMSI 32/1a4
npodecCHOHATBHON
JeSITebHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:

- c()OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U OOILECTBEHHOU
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3bIKOBOM M UYMTATEIbCKON KYJIbTYphI KaK
CPEJCTBA B3aUMOAECUCTBUS MEXAY JIFOJbMU U NIO3HAHUS MUPA;

- OCO3HaHWE€ IIEHHOCTH HAy4YyHOW JAeATEeIbHOCTH, TOTOBHOCTbH
OCYILIECTBIIATh TPOEKTHYIO U MCCIEA0BATENbCKYIO AESITEIBHOCTD
WHAUBUAYAJIbHO U B TPYIIIIE;

OBnajeHue yHHUBEPCAJIbHBIMH Y4eOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padoTta ¢ nHopManmeii:

- BJAJIeTh HaBbIKAMU IOJIY4YEHUs MH()OpPMAIMM U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISATh IOUCK, aHAJIN3,

c(OpMUPOBAHHOCTh ~YMEHHH KpPUTHYECKH OIIEHMBATh
UHpOPMALINIO OMOJIOTHYECKOTO coJiepyKaHus,
BKJIIOUAIOIIYIO TICEBJOHAyUHblE€ 3HAHUA W3 Pa3INYHBIX
UCTOYHUKOB (CpeACcTBa MaccoBOM MH(pOpMaluu, HaydHO-
MOMYJISIPHbIE MaTepualbl); UHTEPIPETUPOBATh ITHUYECKHE
aclieKThl COBPEMEHHBIX HCCIEeIOBaHMA B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJOTMH; paccMaTpuUBaTh IJ100abHbIE
HKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH, (POpMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
c(OPMHPOBAHHOCTh YMEHHMH cO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha  OCHOBE
Ouosiornuyeckoil HHGopMaIK U3 HECKOJIBKUX UCTOUHUKOB,
rpaMOTHO UCMOJIb30BaTh MOHATUIHBIN anmapaT OUoJIOruu




CHCTEMAaTH3alMI0 ¥ WHTEPHpETalnio MHPOPMALUN Pa3INIHbIX
BUIOB ¥ POPM TIPEICTABIICHHUS;

- CcO3/laBaTh TEKCThl B pa3IMuYHBIX (opMarax C ydeToM
Ha3zHaueHUs HWH(OpManMu W UEJIECBOW ayIuTOPHH, BbIOUpas
ONTUMATBEHYIO0 (POPMY TIPEIICTABICHUS U BU3YyaTH3aIUH;

- OIICHWBAaTh JIOCTOBEPHOCTh, JISTUTUMHOCTH WH(OpPMAIUH, €
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- UCIIOJIb30BATh cpeacTBa UH(POPMAIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pCIICHMKN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3aIMOHHBIX 33724 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, THUTHUEHBI,
pecypcocOepeKeHus, MPABOBBIX W ITUYECKUX HOPM, HOPM
nH(OPMAIMOHHOK 0€30TaCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHMS M 3alIUThl MH(OPMAIIHH,
WH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH

OK 04. DddexruBHo
B3aUMOJCHCTBOBATH u
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAaMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOITPENETIECHHUIO;

-OBJIa/ICHHE HABbIKAMU y4eOHO-HCCIIEe0BATENbCKON, POEKTHOM
W COIIMAJIbHOMN IeSATCILHOCTH;
OBnanenue YHHMBEPCAJIbHBIMHA
nefiCTBUAMU:

0) coBMecTHas 1eSITeJIbHOCTD.

- MOHHUMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAaHIHON U
WHAUBUAYAIbHON paboTHI;

- IPUHUMATH €M COBMECTHOM NIeATETbHOCTH, OPTaHU30BBIBATH
U KOOPJAMHHUPOBATH JIEUCTBUS MO €€ JOCTUKEHHUIO: COCTABISATh
IUIaH JIEHWCTBHM, pacnpenensTs poiad C y4eTOM MHEHUH
Y4aCTHUKOB 00CYKIaTh pPe3yNbTaThl COBMECTHOW PabOTHI;

- KOOPJIMHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUAX PEATHHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

- OCYIIECTBISITh TO3UTHUBHOE CTPATErHMYECKOE TOBEJACHUE B
pa3IMYHBIX CUTYAIHsIX, MPOSIBISITH TBOPUYECTBO M BOOOpaKeHUE,
OBITh MHUITMATHBHBIM

OBnanenue YHHBEPCAJIbLHbBIMHA
NeCTBUAMMU:

) IPUHATHE ce0sl M APYTUX JIKO/Ieii:

KOMMYHUKATUBHBIMHA

peryJsiTHBHbIMH

npuoOpeTeHUe OIbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAayyHOTO0 I[IO3HAHUS, MHCIOJIb3YyeMbIX B  OMOJOIHH:
HaOJIOZCHNST M ONMCAaHUS JKUBBIX CHCTEM, IPOLECCOB U
SBJICHUN; OpraHU3alUd M TMPOBEACHUS OHOJIOTMYECKOTO

9KCIICPUMCHTA, BBIIBMKCHU S THUIIOTE3, BBISIBJICHHUA
3aBUCHUMOCTH MCKOY HCCIICAYCMBIMHA BCIMYMWHaAMU,
0OBSICHEHUS MOJIYUYCHHBIX PE3YIbTATOB u

(GbopMyTUpOBaHUS BBIBOJIOB C HMCIOJb30BaHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB




- IPUHUMATh MOTUBBI U APIYMEHTBI IPYTUX JIOJAEH IIPU aHAIIU3E
pe3yNbTaTOB IEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTh NOHUMAaTh MUP C MO3ULUH JIPYrOro
4eJI0BEKa

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MCHCHUH KIIMMATa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA,

3¢ peKTUBHO NEHCTBOBATH
B YPE3BBIYANHBIX
CUTYaIUsAX

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS

- c(hopMHPOBAHHOCTH HKOJIOIMUYECKON KYJIbTYpbl, MMOHUMaHHE
BIIUSIHUSA COLMAIBHO-3KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE
OPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHHE TIJI00ATHLHOTO
XapakTepa dKOJIOTUYECKUX MPodIIeM;

- IUITAHUPOBAHUE M OCYUIECTBIICHHE JECUCTBUUA B OKPYKAIOLIECH
cpelne Ha OCHOBE 3HAHUS LeJied YCTOMYMBOTO pa3BUTHUSA
YEJI0BEYECTBA;
AKTUBHOE  HEIpUsTUE
OKpY’Kalollei cpene;

- YMEHHME NPOrHO3UPOBATH HEONATONMPHUSITHBIE SKOJIOTHYECKHE
MOCJIEACTBHS TPEATPUHUMAEMBIX JI€MCTBHI, PEIOTBPAILATH UX;
- pacllMpeHHe  OIbITa  JACATEIBHOCTH  JKOJOIMYECKOU
HaIpPaBJIEHHOCTH;

- OBJIa/ICHHE HABBIKAMU y4eOHO-UCCIIEe0BATENECKON, TPOSKTHOM
Y COMAIIBHOM IESITETbHOCTH

JEVCTBUI, NPUHOCAIINX  BpE.

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTH IOJyYCHHBIC
3HaHUS A7 OOBSCHEHUS OMOJIOTMYECKMX IPOLIECCOB U
ABJICHUM, JUIs IPUHATUS NPAKTUYECKUX PpEUICHUH B
NOBCEJHEBHOM  XM3HM €  Leibl0  oOecreueHus
0€30I1aCHOCTH CBOET'0 3/10pPOBbS U 370POBbsl OKPYKAIOIIUX
JOJIeH, COOJIIOICHHST 30pOBOTO 00pasza >KH3HU, HOPM
IPaMOTHOTO IIOBEIEHUS B OKPY)KAIOIIEH IPHUPOIHOU
cpele; TOHHMMaHUE HEOOXOAMMOCTH  MCIIOJIb30BaHMS
JOCTH)KEHUI COBpPEMEHHON OMOJIOTMHM U OHMOTEXHOJIOTUH
JUIsl pallMOHAJIBHOTO MTPUPOI0I0Ib30BaHUS

MK.1.1

OcyiecTBasTh MoAO0p
TEXHOJIOTHIA,
TEXHUYECKOTO OCHAILICHHS
1 000pYyIOBaHUS JTsI
COOpKH, MOHTaXa 1
JIEMOHTaXa 3JIEMEHTOB
AJICKTPOHHBIX OJIOKOB,
YCTPOMCTB U CUCTEM
Pa3IMYHOTO THUTIA.

YMmenusi: BeioupaTh B COOTBETCTBHM C TEXHOJIOTMYECKOM IOKyMEHTalle! U TOTOBUTh 000pPYI0BaHUE, HHCTPYMEHTHI 1
pUCIOCcO0IeHUs, TPUMEHAEMbIE IIPU MOHTaKE M COOPKE IEKTPOHHBIX OJO0KOB, YCTPOHCTB M CUCTEM PA3IUYHOrO TUIIA.
Bo16upate ¥ moAroTaBiIMBaTh MaTEpPUAIIbl U AIEMEHTHYIO 0a3y /1J1s BBIOJIHEHUSI COOPKU, MOHTa)Xa U JIEMOHTaXa 3JIEMEHTOB

SJICKTPOHHBIX 6J'IOKOB, YCTpOﬁCTB " CUCTEM PaA3JIMYHOI'O THUIIA

Yurtath 1 aHATU3UPOBATh KOHCTPYKTOPCKYIO U TEXHOJIOTMUYECKYIO TOKYMEHTAIUIO
3uanus: HopmatuBHbIe TpeOOBaHUS MO MPOBEIEHUIO TEXHOJIOTMUECKUX MPOLIECCOB COOPKH, MOHTaXa U IEMOHTaKa

Pa3INYHBIX BUIOB 3JICKTPOHHBIX 6J'IOKOB, YCTpOﬁCTB 1 CUCTCM.

Bupl, Ha3HaUCHUE U XapAKTEPUCTUKUA PAIMO3IEMEHTOB, IETAJIEN U MAaTEPUAJIOB JJIsl MOHTaXKa
TepMHUHOJIOTHS U MTPABUIIA YTEHHUSI KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOW TOKYMEHTALUHU
Y CeTpoicTBO, MPUHIIUIT JEHCTBUS CIECAPHO-COOPOYHOTO M KOHTPOIHHO-U3MEPUTEIILHOTO HHCTPYMEHTA, IPUCTIOCOOICHUM TS

BBITNIOJTHEHHWA MOHTAaXa

TpeGoBanus K OpraHU3aIMK pabOovero MecTa MPHU BHITIOJIHEHUH PadoT




B pesynbrare ocBOCHHS MporpaMMbl YIeOHOTO MpeaMeTa peaan3yeTcs MmporpaMma BOCIIUTAHUS,
HarpaBJIeHHas Ha (POPMUPOBAHHE CIICAYIONIUX JIMIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 9 CoGnroparommumii ¥ iponaranupyroni mpaBuiia 310pOBOTo U 6e30macHoro oopasa KHu3HH,
CIOpTa; MPEAYNPEXKAAMMUA  JTUOO TMPEOJOJICBAOIINN  3aBUCHMOCTH  OT  ajKoroiisi, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX Urp U T.A. COXpaHSIOMUN TICUXOJOTHYECKYI0 YCTOHYHUBOCTH B
CUTYaTHUBHO CJIOXHBIX WA CTPEMHUTEIHHO MCHSIOLINXCS CUTYaIUsX.

JIP 23 TMonmyuenue 00y4JaronmMuIcs BO3MOKHOCTH CAMOPACKPBITHS U CaMOpealTU3alus TUIHOCTH.

JIP 30 Ilonumaromuii CYIIHOCTh M COLHMAJIBbHYIO 3HAYMMOCTh CBOEH Oyaymiel mnpodeccuu,
MPOSIBJIAIOIINN K HEW YCTOMYMBBIN UHTEPEC.



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA
2.1 O0beM y4eOHOro npeaMera u BUIbl y4eOHOH padoThl

Bup y4eOHoii padoTsI O0béM B yacax

O0Bém 00pa3zoBaTeIbHOM NMPOrpaMMbl Y4eOHOT0 peAMeTa 72
B TOM YHCIIE:

OcHOBHOE co/lep:KaHue 72
B TOM YHCIIE:

JIEKITNH, YPOKH 41
MPAKTHYECKHUE 3aHATUS 16
J1ab0paTOPHBIE 3aHATHS 4
CaMOCTOSATEIIbHBIE Pa0OTHI 11

[IpoMeskyTouHasi aTTecTalus B GopMe KOMILJIEKCHOT0 3a4eTa ¢ onenkoii (11 cemectp)




2.2 TeMmaTHu4ecKuii IJIaH U coAep:kanue yyednoro npeavera OYIL.13 BUOJIOTI'UA

dopmMupyemblie
KOMIeTeHIUH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, NIpakTU4ecKue v JadopaTopHble 3aHATHS, Oo0bem (OK, IIK) u
pa3iesioB U TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs 4acoB JIMYHOCTHBIE
pe3yJibTaThl
(JIP)
1 2 3 4
Pa3nes 1. Buoaorus kak Hayka. 2KuBble ccTeMbl M HX OPraHH3alUs 1
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 1
buonorus xak Hayka. | buonorus — Hayka o xuBoi npupoze. CBs3u OHOJIOTUU ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTHUMHU
OO6mas €CTCCTBCHHBIMU HayKaMu, QUIOCO(HEH, peTuruei, 3TUKOH, SCTETUKOW W mpaBoM. Poib Ouosoruu B
XapaKTepUCTHKA dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK. OK 02
KU3HH MeToap!l TO3HAHUS KUBOW MPHUPOJIBI (HAOIIOACHNE, SKCIIEPUMEHT, ONMCaHue, H3MEepEeHHe, Kiaccuduka- TP 9. 23. 30
U1, MOJICIUPOBAHKE, CTaTUCTUYECKast 00padOTKa TaHHBIX ). T
Xusble cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: Ouonoruu. OTIMYNe )KUBBIX CUCTEM OT HEOp-
rannyeckoi npupoasl. CBoiicTBa GuocucTeM U UX pa3HOOOpasHe.
YpoBHHM opraHu3aluu OMOCUCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KJIETOYHbIH, OpraHu3MEHHbIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (OMO - TeolleHOTHYECKUH), OHochepHBbIi
Pa3nen 2 Xumuyeckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. Copaepxxanue ydyeOHOIro MaTepuasa 1
Xumuueckuit coctaB | XUMHUYECKUNA COCTaB KJIETKU. XUMHUYECKUE 3JIEMEHTBI: MAaKpPOAJIEMEHThI, MUKpPOJIeMeHThI. Boia u Mu-
kieTku. Boma HepanbHbIe BerecTBa. OyHKIMY BOJIBI 1 MHHEPAIBHBIX BEIIECTB B KiIeTKe. [loanepkanne ocMoTHYe-
U MUHEpaIbHbIC CcKoro Oaanca OK-01, OK-02,
BelecTBa IIpakTuyeckoe 3ansaTHe Ne 1 2 OK-04
«buonornyeckas poib MHUHEpAIbHBIX BEIIECTB B OOECIEUEHHM >KU3HEAEATEILHOCTH OpPIraHU3MOB, JIP 9, 23, 30
MPOsIBJICHUS ArcOalaHCca MUHEPaIbHBIX 3JIEMEHTOBY
Tema 2.2. Copaepxxanue yueOHOro MaTepuasa 2
buonornueckn benku. CocTaB u cTpoeHne 0enkoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HesameHnMble 1 3aMeHUMbIE
Ba)XKHbIE XUMUYECKHE | aMUHOKHCIOThL. AMUHOKHMCIOTHBIA COCTaB. YPOBHHM CTPYKTYphl O€IKOBOH MOJEKYJbl (NepBUYHASA,
COETMHEHUS BTOpUYHAs, TPETUYHAS U YETBEPTUUHASI CTPYKTypa). XUMHUUYECKUE CBOWcCTBa OenkoB. buomnornueckue

¢ynkunu 6enxoB. DepMeHTH — OMOJIOrHUecKue KaTaau3aTopbl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTP,
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cyOctparHas crneuuduunoctb. Kodepmentsl. Buramunbl. OTinuus pepMEHTOB OT HEOPraHHMUYECKUX
KaTaJau3aToOpOB.

Hyxnennoseie kucnotsl: JJHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT. CTpOCHUE U
¢ynkunu JJHK. Ctpoenne u pynkmu PHK.

CamocrosiTesbHAasi padoTa 00y4ar0IMXCs 2
CocraBnenue KOHCIIEKTa Ha TeMy: «YTaeBosl. Jlunuael. AT®: ctpoenue u GyHKIMM»
VYrieBosbl: MOHOCaxapuibl (TJIFOKO3a, prb03a U 1e30Kcuprbdo3a), Aucaxapuasl (caxaposa, JIakTo3a) U
nojucaxapuapl (Kpaxmall, TIUKOTeH, Iejutoiio3a). buomormveckune (yHKuuM yriieBonoB. Jlnmumsr:
Tpurmuepuabl, gochomunuasl, crepounsl. I'mapodunbHO-THAPOPOOHBIE cBOlicTBa. buonmornueckue
¢yHkuy aunuaoB. CpaBHEHUE YIII€BOI0B, OEIKOB U JIMIIMJI0B KaK MCTOYHUKOB SHEPTUU.
Tema 2.3. Copnepixanue y4eOHOro MaTepuasa 2
CtpykTypHO- [{utonmoruss — Hayka o KieTke. KieTouHas Teopwsi — mpuMep B3aUMOJCHCTBUS UACH W (PaKTOB B
(GyHKLIMOHATbHAS | HAYYHOM IIO3HAHUHU.
opranusanus kinerok | Kierka kak nenoctHas xkuBas cuctema. OOlime Npu3HAaKM KIETOK: 3aMKHYTasl HapyxXHas MeMOpaHa,
monekyisl JJHK kak renernueckuii anmnapar, cucrema cuHTe3a Oelka.
Tunsl KIETOK: 3yKapuoTHyecKas M Hpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS! NMPOKAPUOTHUECKOMN
kiaetku. Knerounas crenka Oakrepuil. CTpoeHHE SYKapHOTHUECKOM KieTKH. OCHOBHBIE OTIHYMS
PacCTUTENBHOM, )KUBOTHOW ¥ TPUOHOM KIIeTKU. [I0BEpXHOCTHBIE CTPYKTYpPBI KJIIETOK— KJIETOYHAs CTEHKA,
INIMKOKANUKe, uX ¢pyHkuuu. [Inasmarndyeckas memOpaHa, ee cBOWCTBA U (DYHKIIMH.
[Mutonnazma u ee opraHouasl. OgHOoMeMOpaHHble opraHoujbl kietku: OIIC, anmapart I'ombmxu,
au30coMbl. IloslyaBTOHOMHBIE OpraHouzbl KJIETKH: MHUTOXOHApPUH, IuacTuabl. [IpoucxoxxneHue
MUTOXOHJIpUH U TutacTuA. Buasl minactua. HememOpaHnHble opraHou bl KIETKH: pUOOCOMBI, KIETOYHbIN
LIEHTP, LEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OpraHOUI0B KJIETKH. BKiroueHusl.
Snpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: saepHas 000JI0YKa, Kapuoria3Ma, XpOMAaTHH,
APBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEHNIECTB B KJIETKE
JlabopaTopnas padora Nel 2
«CTpoeHHe KIETKN»
CtpoeHue KJIEeTKH (pacTeHHUs, >KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIIOUEHHS (Kpaxmai, KapOTHHOU[BI,
XJIOPOTIJIACTHI, XPOMOIIJIACTHI)
Paznen 3. 7Ku3HeesiTeIbHOCTD KJIETKH 10
Tema 3.1. Coaepxanue yueOHOIro MaTepuasa 2

OOMEeH BelIeCTB
U IIpeBpallleHue

OOMeH BemecTB, WIM METab0IM3M. ACCHUMIIIALNMS (IUIACTUYSCKHA OOMEH) M JIMCCHUMMIISIIHS
(sHepreTuyeckuii 0OMeH) — JIBe CTOPOHBI €MHOTO Ipoliecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHS
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SHEPrUu
B KJIETKE
Buocunres Oenka

BEIIECTBA W DJHEPIMM B TIOHMMaHWU MeTa0onu3ma. Tumbl oOMEHa BemiecTB: aBTOTPO(MHEBIN U
rerepoTpodHbIi. Poib GpepMeHTOB B 0OMEHE BELIECTB U MPEBPAIIEHUH SHEPTUH B KieTke. DOTOCHHTES.
CeeroBass u TemHOBas (a3bl ¢dorocuHTe3a. Peaknuu ¢orocunreza. IdheKTHBHOCTh (HOTOCHHTE3A.
3nauenue QorocwHTE3a IS KU3HM Ha 3emuie. BiusHue ycloBuit cpeipl Ha (OTOCHUHTE3 M CIIOCOOBI
MOBBIIICHHS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

Peaknun wmatpuuHoro cuute3a. ['eHermdeckas wHpopmarus u JIHK. Peanuzanmst renetnyeckoit
nH(popmanuu B KJeTke. [ eHeTHYecKuii Koa U ero cBoicTBa. TpaHcKpumius — MaTpuuHbiii cuaTe3 PHK.
Tpancnsaus — Ouocunrtes 6enka. Dtanbl TpaHcuauud. KogupoBanue amuHokucior. Ponbs pubocom B
OuocuHTe3e Oenka

DHepreTuyecKkuii 0OMEH B KJIeTKe. Paciieruienre BemecTB, BbIIeIeHNE U aKKyMYyJIUPOBaHUE YHEPTUHU B
KJIETKE. DTambl SHEpreTudeckoro oomena. [ mukonms. bpoxenne u ero Buabl. KuciopoaHoe okuciacHue,
Wik KJIeTodHoe neixanue. OxucnurensHoe ¢ochopmmmpoBanne. DPHEKTUBHOCTh IHEPIETHUECKOTO
oOMeHa

CamocrosiTeibHast padoTa o0yuyaommxcst
CocraBieHre KOHCIEKTa Ha TeMy. «XeMOCUHTe3. XEMOCHHTE3UpyHolue OakTepuu. 3HaueHue

XEMOCHHTEC3a AJId )XU3HH Ha 3emie»

IpakTuyeckoe 3anaTue Ne2
«Pemenue 3a7a4 Ha ONpeeIICHUE TTOCIEA0BATEIBHOCTH HYKIEOTUIOBY

Tema 3.2
Bupycsr

Conep:xxanue yueOHOro MaTepuaJia

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropus otkpeitus BupycoB (/. W. lBaHoBckwuit).
OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bosnesnn pacteHuii, KUBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummmynoxaeduumra uyenoexka (BUY) — Bo3Oynurens
CIINda.

CamocrosiTeibHast padoTa o0yuyaommxcst
CocraBnenue Ta0nuibl Ha TeMy: «lIpodunakTiuka pacnpocTpaHeHusl BAPYCHBIX 3a00JIeBaHHI»

IIpakTuyeckoe 3ansaTue Ne3
«MH(pexnonHple 3200€BaHUs M STTUIEMUH B HCTOPHH YEJIOBEYECTBAY»

OK-01, OK-02,
OK-04
JIP 9, 23,30

Pa3nes 4. PazMHokeHHe M HHAUBHYAJIbHOE PA3BUTHE OPTAHU3MOB

Tema 4.1.
KuzHeHHbIN UK
KIETKH

Conep:kanue y4eOHOT0 MaTepuaJa
Knerounslii UK, UM KU3HEHHBIA MK KieTku. MHTepdasza u murtos. [Iporecchl, nporekamoonme B
nHTepdaze. Perumkanusa — peaknus marpuanoro cuateza JIHK. Ctpoenne xpomocoM. XpoMOCOMHBII
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Habop — KapuoTum. JIUNJIOMIHBIA ¥ TalVIOWAHBII  XpPOMOCOMHBIE HAOOpBL.  XPOMAaTHIBL
[{uTosOornyecKkue OCHOBBI PA3MHOKEHUS M MHJMBUIYaIbHOIO Pa3BUTUSl OpraHU3MOB. [lesieHne KIeTKu
— muto3. Cragum murtoza. IIponeccel, npoucxonasdiye Ha pasHbIX CTAIUAX MHUTO3a. bruonormdeckuii
cMbIcs MUTO3a. [IporpaMmmupyemast Tu6elb KJIETKH — arlonTo3

Tewma 4.2. Coneprxkanue y4eOHOro MaTepmuasa 2
Dopmbl @opMbI pa3sMHOXKEHHUsI OPTaHU3MOB: Oecrioyioe U moyioBoe. Bujpl 6ecrnosioro pa3MHOXKEHUS: JIeJICHUE
pa3sMHOXKEHUs HA/IBO€ U IMOYKOBAHUE OJHO W MHOTOKJIETOYHBIX, CHOPOOOpAa30BaHUE, BEreTaTMBHOE DPA3MHOXEHUE.
OpraHHU3MOB HckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JUIS CEJIEKLIUU.
[TonoBoe pa3MHOXkeHHME, ero ommuus oT Oecnonoro. Meio3. Cragunm Mmeiosza. IIpoueccsl,
IpOUCXOAIINE Ha cTagusax Mmenos3a. [loBenenne xpomocoM B Mmeiiose. Kpoccunrosep. buonornueckuit OK-01, OK-02,
CMBICJI M 3HadeHue Mmenosza. ['amerorene3 — mpouecc 00pa3oBaHMs IMOJOBBIX KJIETOK Y >KUBOTHBIX. OK-04
[TosoBbIEe 3Kene3bl: CEMEHHUKM W SUYHUKH. OOpa3oBaHHWE M pa3BUTHE IOJOBBIX KIETOK — TaMeT JIP 9, 23, 30
(cmepmaTo3oua, AHIEKIeTKa) — crnepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U
cnepmaro3on10B. OmI010TBOPEHUE.
CamocrosiTesibHas padoTa 00yYarOIuXCcst 1
CocraBieHue KoHcnekTa Ha TeMy: «[lapTeHorenes»
Tema 4.3. Copepxanue yuyeOHOro Mmarepuasa
WnnuBuayansHoe | MuauBuayaibHOe pa3BUTHE (OHTOTrE€HE3). OMOpHOHaNbHOE pa3BUTHE (3MOpUoreHes). OTarmbl 3
pa3BUTHE SMOPHOHAIBHOTO PAa3BUTUS Y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJsAlMs, OpraHoreHes.
OpPraHHU3MOB [ToctamOproHanbHOe pa3BuTHE. THUMNBl MOCTIMOPHOHAIBHOTO  Pa3BUTHS: MpPsIMOE, HENpsAMOe
(munHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHbBIE BbHI3BIBATH
BPO’KJCHHbBIE YPOJCTBA.
Hmoz I cemecmpa: MakcumainbHas yueOHast Harpy3ka (BCero) 30
O0s3aTenbHas ayquTOpHas yueOHast Harpyska (BCero) 25
MPAKTUYECKHE 3aHATHS 6
nabopatopHble 3aHATHS (paboTh) 2
CaMOCTOSITeNIbHbIE paObOTHI 5
Paznen 5. HacjieACTBEHHOCTh M M3MEHYHBOCTh OPraHU3MOB (2 ceMecTp) 15
Tema 5.1. Copaepxxanue y4yeOHOro MaTepuasa 2
3aKOHOMEPHOCTHU [IpenMer u 3amauu TeHETUKH. POoib HMHUTONOTMHU W AMOPHOJIOTUM B CTAaHOBIEHUHM TE€HETHUKU. MeTomabl OK-01, OK-02,
HaCJICJOBaHUA FeHETUKU (TMOPUAOIOTHYECKUM, IUTOTCHETHYECKUH, MOJeKyIsipHO-reHeThuueckuil). (OCHOBHBIE OK-04
TE€HETUYECKUE MOHATHUSA. [ eHeThYecKass CUMBOJIMKA, UCIIOJIb3yeMas B CXEMaxX CKPEIMBaHUM. JIP 9, 23, 30
3aKOHOMEPHOCTH HAacCJIeIOBaHMsI TPU3HAKOB, YycTaHoBIeHHbIe [. Mennenem. MoHorubpumHoe
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CKpellMBaHKe. 3aKOH eINHOO00pa3usi THOpUIOB MepBoro nokoseHus. [IpaBuino foMuHUpOBaHUs. 3aKOH
pacuieruieHust npu3HakoB. [umore3a wyuctorhl ramer. [logHoe ©  HEMOJHOE JIOMHUHHMpPOBAHUE.
JuruOpunHoe ckpeugBaHue. 3aKOH HE3aBUCHMOrO Hacle[OBaHUSA MpU3HaKoB. lluToreHernueckue
OCHOBBI  JUTHOPUAHOTO  CKpeIIMBaHWsA.  AHAIM3UpYIOIIee  CKpenuBaHue.  lcmonb3oBaHue
AHAIM3UPYIOMIETO CKPEIIMBAHUS JJIs ONpeIeJICHHsI TEHOTHIIa 0COOU

CamocrosiTesibHas padoTa
CocraneHue TabnuIbl Ha TeMy: «BKiag pocCUCKUX M 3apyOCKHBIX YUYEHBIX B PA3BUTHE TCHETHKHN)

IIpakTuyeckoe 3ansaTue Ne 4

«Penienne reHeTUUECKUX 3a7a49»

Pemenue 3agau Ha onpenesieHue BEPOSATHOCTH BOZHUKHOBEHUS HACJICICTBEHHBIX TPU3HAKOB MPU MOHO-,
JTU-, TIOJIUTUOPUIHOM U aHATU3UPYIOIIEM CKPEUIMBAaHUH, IIPHU CIIETNIEHHOM HACJIEI0BAaHUHU, COCTABIICHUE
T€HOTUIIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia
CuemieHHoe CueruieHHOe HaclieqoBaHue npu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HacJI€I0BAHUIO T'€HOB.
HacJieJ0BaHUE Hapyiienue cuemieHust reHOB B pe3yJibTaTe KPOCCUHIOBEPA. XPOMOCOMHAs TEOPUSl HACIEACTBEHHOCTH.
MIPU3HAKOB ['eneTn4eckue KapThl.
I'enetunka nona. XpoMOCOMHOE ONpeIeNIEHUE 1oJ1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBIL. ['oMOrameTHbie
U TeTeporaMeTHbIe Oprann3mMbl. HacneqoBanue mpru3HaKkoB, CIETUIEHHBIX C MTOJIOM
CamocrosiTenbHas padora
Cocrapnenue Tabnuilbpl Ha TeMy: «Bkiiag pocCHCKUX U 3apyOKHBIX YUEHBIX B PA3BUTHE TCHETHKN)
IIpakTHyeckoe 3ansaTHE No 5
«PeleHne reHeTHYECKUX 3a7a4)
Pemenne 3amauy Ha ompeAesieHHE BEPOATHOCTM BO3HUKHOBEHHS HACJEACTBEHHBIX IPU3HAKOB IPHU
CIIETIJIEHHOM HacCJIeIOBAHNUU, COCTABJICHIE TeHOTUITHYECKUX CXEM CKPEIIMBAHUS
Tema 5.3. Copepxanue yyeOHOIro MaTepuasa
3aKOHOMEPHOCTH N3MeHunBoCcTh. Buabl HM3MEHUYMBOCTH: HEHACJIEACTBEHHAass W HacleAcTBeHHas. Ponb cpenpl B
W3MCHUYHUBOCTHU HEHACJICICTBCHHOM M3MCHYHUBOCTH. XapakTepucruka MOIU(DUKAITMOHHOM H3MCHUYHNBOCTH.

BaprnannoHHbI psag u BapuanMoHHass Kpuasg. Hopma peaknmm npusHaka. KommyecTBeHHblE U
KaueCTBEHHbBIE MPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.
HacnencrBennas, Wiaum TEHOTUIHMYECKass W3MEHUMBOCTh. KoMmOMHAaTHBHAsT W3MEHYHMBOCTH. Mewo3 u
MOJIOBOM TMPOILIECC — OCHOBa KOMOMHATMBHOW W3MEHYHMBOCTH. MyTalliOHHAsS W3MEHYHBOCTb.
Knaccudukanust Myraruii: TEHHBIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W TPUYMHBI MYTAaIlHi.
MyrareHHsie  (GakTophl. 3aKOH TOMOJIOTMUECKHUX PSJIOB B  HACIEACTBEHHOW W3MEHUHUBOCTH
H. 1. BaBuiioa
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CamocTrosiTesbHasi padora
CocrapyieHre TabIUIBI HA TeMY: «BUabl TeHeTHYECKUX 3a00JIeBaHUN YEITOBEKA)»

Tema 5.4. Coneprxkanue y4eOHOro MaTepmuasa 2
I'eneruka yenoBeka | ['enernka yenoBeka. Kapuorum yenoBeka. OCHOBHBIE METO/IBI TEHETHUKU YEIIOBEKA: TCHEATOTMICCKHM,
OJIM3HEIIOBBIH, IUTOTEHETHICCKUN, OMOXUMHUUYECKHH, MOJIEKYJISIpHO-TeHeTHYeCKud. COBpEeMEHHOE
orpesieNieHUue TeHOTHITA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTHITHPOBAHKE, B TOM YHUCIIE C
nomouibto [11[P-ananuza. HacnenctBeHHbie 3a00eBaHuUs YeI0BeKa: TeHHbIE 00JIe3HU, O0TIE3HU C
HACJIEJICTBEHHOU MPEeIpacioioKeHHOCThIO, XpOMOCOMHBIE O0se3Hu. CoMaTuuecKne 1 reHepaTUBHbIE
myTtauuu. CTBONOBBIE KiIeTKU. [IpuHIMIIBI 370pOBOro 00pas3a >KU3HH, TUATHOCTHKH, MPOPHUIAKTUKH U
JICYCHUSI TCHETUYCCKUX OoJie3Hel. MeIMKO-TeHeTHISCKOe KOHCYIbTUPOBAaHNE. 3HAYCHHE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAILCHUH U ICYCHUH TeHeTUYeCKUX 3a00eBanuii yenoBeka. CocTaBlIeHHUE U aHAIIN3
POJOCTIOBHBIX YEJIOBEKA
PoneBas urpa: «I'eHeTrka Ha ciay)0e y ueIoBeKa»
Pa3nes 6. IBoJIIONIMOHHAS OHOJIOTHS 4
Tema 6.1. Copnepixanue y4eOHOro MaTepuasa 2
DBOJTIOITMOHHAS [TpenmochUIKM BO3HUKHOBEHHUS DBOJIIOIIMOHHOW TEOPHH. ODBOJIOIMOHHAS TEOpUs W €€ MeCcTo B
Teopus Ouosnoruu. BausHue 5BONIOIMOHHON TEOPHH HAa pa3BUTHE OWOJIOTUU M APYrux Hayk. CBUIETENhCTBA
U €€ MECTO 9BOIONMHA. [laJIeOHTONOTHYECKHE: TOCIIEA0BATEILHOCTh TOSBICHUS BUIOB B TAJICOHTOJIOTHYCCKON
B Ononoruu JeTonucH, nepexoansie popMel. broreorpaduueckue: cXoacTBO U paznuuue ¢ayH u (GIop MaTEPUKOB U
MUKpO3BOIIONUS | OCTPOBOB. OMOPHOJIOTHYECKHE: CXOACTBA M PA3IHUUs SMOPHOHOB pPA3HBIX BHJOB IO3BOHOYHBIX.
MaxkposBoroIus CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIEC, aHAOTUYHbIC, PyJUMEHTApHbIE OpraHbl, aTaBU3MBI.

MonekynsipHO-OMOXUMHUYECKUE:  CXOJACTBO  MEXAaHM3MOB  HACJIEJICTBEHHOCTH U  OCHOBHBIX
MeTa0O0IMUECKUX MyTell y BCeX KUBBIX OPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. IIpenmnoceulku BOZHMKHOBEHHS IapBHHM3MA. J[BMKYIIHE CHIIBI
IBOJIONMM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE IIPH OTPAHUYEHHOCTH PECYpCOB,
Heomnpenen€éHHas N3MEHINBOCTh, 00ph0a 3a CYIIIECTBOBAHKE, €CTECTBEHHBIN OTOOD)

Cunternyeckas teopus sBomonuu (CTD) u e€ ocHOBHBIE MOJ0KeHUs. Mukpossomonus. [lomymsanus
KaK eIMHUIA BU/1A U IBOJIOLIUU.

JBmxymme cuibl (pakTOpHI)IBOJIIOLKMN BUAOB B IpUpoje. MyTallMOHHBIN Npolecc 1 KOMOMHATUBHAS
M3MEHYUBOCTD. [lomynsunonHble BOJIHBI U Apeiid reHos. M3omsauusa u murpanus. EctectBeHHbIN 0TOOD
— Hanpaistomuid - pakrop sBomonmu. Dopmbl  ectecTBeHHOro otbopa. IlpucnocoOiaeHHOCTH
OpraHW3MOB KakK pe3ynbTaT »BooNUU. [IpuMepsl mpucmocoOieHnii y opraHu3mMoB. ApoMopdo3sl U
uauoanantauuu. Bun u BumooOpazoBanue. Kputepun Buga. OcHOBHBIE (OpMBI BHA000Pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe

OK-01, OK-02,
OK-04
JIP 9, 23,30
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Makposposrorus. @opMel dBoOJIOIMH: (UITIETHYECKAs, TUBEPIeHTHAs, KOHBEPIeHTHAs, MapajlieIbHasl.
Heob6parumocTts 3BOIONNH

IIpakTHyeckoe 3aHsATHE O 2
«Bun. Kpurepun Buga u €ro CTpykrypa»
Pa3nen 7. Bo3HnKHOBeHHe W Pa3BUTHE )KM3HU HA 3emJie 6
Tema 7.1. JonayuyHble NpeACTaBICHUS O 3apOXKIACHUU >XKU3HU. HayuHble TUIoTe3bl BO3HUKHOBEHUS >KM3HU Ha 2
3apoxaeHue 3emsie: aOuoreHes W MaHcrepMus. XUMUYecKas 3BOJIOLUA. AOHUOTEHHBIM CHHTE3 OPraHUYECKUX
Y Pa3BUTUE KU3HU BEUIECTB U3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE MOATBEPKIECHUE XHMHUYECKOM 3SBOJIIOLMH.
HavanpHble 3Tanbl 6momornyeckor spoitonuu. ['mnoresa PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBbie KiIeTKU U X 3BOMIOIHS. DOpMHUPOBaHNE OCHOBHBIX
TPYIII XKUBBIX OPTAHU3MOB.
PazButue xu3Hu Ha 3emiie mo spaM W mepuonaM. Karapxeit. Apxeickas ¥ HpOTEPO30MCKasi HPBHI.
[Taneozoiickass spa u e€ mepuoAbl: KeMOPHICKUIM, OPAOBUKCKHUI, CUITYPHUICKUHN, JEBOHCKUM,
KAMEHHOYTOJIbHBIM, MEpPMCKUH. Me3030lcKas dpa M €€ NEepuOoJbl: TPUACOBBIM, IOPCKUM, MEJIOBOM.
KaitHo30lickas 3pa 1 €€ nepuoapl: MajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBII.
CamocrosiTe/ibHas padoTa 00y4Yarouuxcst 1
Cocrapnenue kKoHcnekTa Ha Temy «KoanepBatHas teopust A.JM.Onapunay. OK-01. OK-02
Tema 7.2. Copaepxxanue ydyeOHOro MaTepuasa 2 OI’<-O 4 ’
Cucrema 310poBbe U ero coctapistomue. GakTopbl, NOJOKUTEIBHO U OTPULATEIBHO BIUSIOINIME HA OPTraHU3M JIP 9. 23. 30
OpraHMYECKOTo yenoBeka. [Ipo0iemMa TEXHOreHHBIX BO3AECUCTBUN HA 370POBbE YEJOBEKA (IJIEKTPOMATHUTHBIE IOJIS, T
MHUpa. OBITOBasT XUMUSI, U30BITOYHBIC IIYMBI, pagualysd U T.I.). AJanTaius opraHu3Ma 4ejloBeka K gakrtopam
IIpoucxoxaenue okpyxaromieid cpenpl. [IpuHiunsl ¢opMupoBaHus 310poBbecOeperaromiero noseaeHus. dusndeckas
YeJI0BeKa — AKTHUBHOCTbH U 3JJ0pPOBbE. BUOXMMUYECKHE aCTIEKThl PAallMOHAIBHOTO MMUTAHUS
aHTPOTIOTEHE3. OCHOBHBIE CTaAMM W BETBU DJBOJIIOLMHM YEJIOBEKA: aBCTpAJIONHUTEKH, YenoBek ymenbiid, YemoBek
OcHoOBHBIE cTauu | IpsAMOXosAui, YenoBek HeaHAepTanbCKHil, YenoBeK pa3yMHbI COBpeMEeHHOro tuma. Haxonku
SBOJIIOIMM YEJIOBEKA | MCKOMAeMbIX OCTAHKOB, BPEMs CYLIECTBOBAHMSI, 00JIACTh PACIpPOCTPAHEHUS, 00BbEM TOJIOBHOTO MO3ra,
00pa3 KU3HU, OpyIusl.
YepThl NpUCTOCOOIEHHOCTH IMPEICTAaBUTENEH 4YEIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma
CamocrosiTe/ibHasi paboTa 00y4YarIUXCst 1
CocrasieHue TabnuIel HA TeMy: «UenoBedecKue paco.
OcHOBHBIE OOJBIIIME PAChl: €BPOTCOHIHAS (E€Bpa3uiicKas), HETPO-aBCTPAJOWIHAs (PKBATOpUAIbHAS),
MOHTOJIONTHAS (a3MaTCKO-aMEPUKAHCKAS).
Pa3nes 8. Opranu3mMsbl M OKpYy:Kaomas cpena 3 OK-01, OK-02,
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Tema 8.1. ConeprxkaHue y4e0HOro MaTepmuasa 2 OK-04, OK-07
DKOJIOrHs DKOJIOTHSl Kak HayKa. 3aJadyd W pas3fielibl dKOJOTMH. METoAbl 3KOJIOTMYECKUX HCCIeOBaHUM. JIP 9, 23, 30
kak Hayka. Cpeapl | DKOJIOrM4eckoe MHPOBO33pPEHHE COBpEMEHHOro 4yenoBeka. Cpenbl OOMTaHHS OPraHU3MOB: BOJHAS,
JKU3HU. HA3eMHO-BO3/IyIIIHAsA, IOYBEHHAs, BHYTPUOpPraHU3MeHHas. Dkonorndeckue (akropsl. Kiaccupukanus
DKOJIOTHYEeCKHe 9KOJIOTHYECKHUX (PaKTOPOB: aOHMOTHYECKUE, OMOTUYECKUE U aHTPOINOTreHHbIE. [[efiCTBIE 3KOJOTHYECKUX
(baxTops ¢dakTOpOB Ha OpraHW3Mbl. AGMOTHYECKHE (DAKTOPBI: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPHUOIU3M.
DKOJIOTHYeCcKre [TpucniocoOnenust OpraHu3MoB K JAeicTBuiO abuoTudeckux (aktopoB. buonormueckne puTMBL
XapaKTePUCTUKU buotnueckne QakTopel. Buael OMOTHUYECKMX B3aWMOJCWCTBHNA: KOHKYPCHIIMS, XHUIIIHAYECTBO.
MOMYJISIITIT [Tapa3uTu3M, MyTyanu3M, KOMMEHCAIW3M (KBapTUPAHCTBO, HAXJIGCOHHMYECTBO), aMEHCAllU3M,
HelTpanu3M. 3HaueHne OMOTHYECKUX B3aMMOICHCTBHIA JIJISl CYIIECTBOBAHUS OPTaHU3MOB B TIPUPOTHBIX
€c0o001IECTBAX.
CamocrosiTe/ibHas padoTa 00yYarOLIUXCs 1
CocraBieHre KOHCIIEKTa Ha TeMY: « DKOJIOTHYECKUE XaPAKTEPUCTUKU MOMYIISILIH).
OCHOBHBIE TTOKA3aTeIH TOIMYJISAIUNA: YUCICHHOCTh, TUNIOTHOCTh, POXKIaeMOCTh, CMEPTHOCTh, IPHPOCT,
murpanus. JlnHaMuka 9iCcIeHHOCTH MOMYJISIIIUY U €€ PeryJsiius
Pa3nen 9. CoolmecTBa M 3K0JOTHYECKHE CHCTEMBI 10
Tema 9.1. Copepxanue yuyeOHOro Mmarepuasa 2
CooOmiectBa CooOmiectBo opranusmMoB — OuoneHo3. CTpykTypsl OHOILIEHO3a: BHUJOBAas, IPOCTPAHCTBEHHAs,
OpPTaHH3MOB, Tpouueckas (numesas). Buapli-nomuHaHThl. CBSI3U B OUOIIEHO3E.
3KOCUCTEMBI DKOJIOTHYECKUE CUCTEMBI (3KOcUCTeMBI). [loHsITHE 00 2KOCHCTEME U OHoreonieHo3e. DYHKITMOHAIbHBIC
[Tpuponansie KOMIIOHEHTBI KOCHUCTEMBI: MPOJYLEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BELIECTB M TMOTOK
9KOCUCTEMBI SHEPruu B 3KocHcTeMe. Tpoduyeckue (MUIICBBIC) YPOBHU SKOCHUCTEMBI. [IWINEBBIE TEMH W CETH.
OcHOBHBIE TTOKa3aTeIN IKOCUCTEMBI: OMoMacca, MPOAYKIHA. DKOIOTUYECKUE MUPAMUIBL: MPOTYKIIIH, OK-01, OK-02,
YUCIIEHHOCTH, OroMacchl. CBOHCTBA 9KOCHCTEM: YCTOHYHMBOCTE, CAMOPETYJIAINSA, pa3BuTHe. CyKIleccus OK-04, OK-07
[TpupoaHbIe 2KOCUCTEMBI. DKOCHCTEMBI peK M 03€p. DKocHcTeMa XBOMHOTO WM IHUPOKOIHNCTBEHHOTO JIP 9. 23. 30
Jeca. AHTPOTIOTEHHBIE HSKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBI. buonornueckoe wu HI& 1 i
XO3SUCTBEHHOE 3HAYCHHE arpodKocHcTeM U ypOoskocucteM. buopasHoobpazue Kak QaxTop o
ycroiurBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHIECKOTo pa3Hoo0pa3us Ha 3emire
IpakTuyeckoe 3ansaTue Ne/ 2
KpyroBopot BelecTB 1 MpeBpanieHue SHSPTUN B IKOCHCTEME
Tema 9.2. Coneprxanue y4eOHOro MaTepuasa 2
buocdepa — VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6nocdepsl. JKupoe BemecTBo u
rnobanbHas ero ¢yakuuu. OcobeHHOCTH OMochepsl Kak rio0anbHOM dKOCUCTEMBI. /[MHaMuueckoe paBHOBECHE
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JKOCHUCTEMA 3EMINU

obOpatHast cBsi3b B Omocepe. KpyroBopoTel BemiecTB UM OHMOTCOXMMHYECKHUE ITUKIBI 3JIEMEHTOB

Binsiaue (yrmepona, azota). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH
aHTPOIOTCHHbIX 310poBbe U €ro cocrapisromue. MakTOPkl, MOJOKHUTEILHO U OTPHLATEIFHO BIUSIOIME HA OPraHU3M
q’gKTOg)OB Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JCHCTBUII Ha 340pPOBbE YEJOBEKa (AIEKTPOMArHUTHBIE MOJI,
B HH;I :: Z OEEZHBH o- ObITOBasT XUMUSI, U30BITOYHBIC IIYMBI, pagualisl U T.M.). AJanTaius opraHu3Ma 4eioBeka K ¢akropam
T — okpyxaromieid cpenpl. [IpuHimnsl dhopMupoBaHus 310poBbecOeperaomiero noeaeHus. dusndeckas
(akTopoB Ha AKTUBHOCTbH U 3/10pOBbE. BHOXMMUYECKUE aCTIEKThI PallMOHATLHOTO MUTAHUS
3710pOBBE Y€lIOBEKa | [IpakTHueckoe 3ansaTHe Ne 8 2
«OTXO0/BI TPOU3BOJICTBAY
IIpodeccrnonabHO-OPUEHTHPOBAHHOE CO/IEPKAHME 2
JlaboparopHasi padora Ne 2
«YMcTBeHHas1 pab0TOCTIOCOOHOCThY
Pa3nen 10. Cesiekiiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTH 4
Tema 10.1. Copnepixanue y4eOHOro MaTepuasa 2
Cenekiust Cenekiusi Kak HayKa U Tpolecc. 3apoxkJIeHHe CelIeKIuu U goMmectukanus. Yuenue H. . BaBunosa o
KaK HayKa U MpOLEeCcC | LEHTpaX MHOrooOpasusi M MPOMCXOXKAEHUS KYIbTYpHBIX pacTeHui. LleHTpel mNpoucxoxaeHus
OcHoBBI JOMalHUX JKUBOTHBIX. CopT, mnopona, mramMM. CoBpeMEHHblE METOAbl CeNeKIUU. MaccoBblii
OMOTEXHOIOTHH U MHIUBUAYaJbHBIH OTOOpHl B CENEKUUM pacTeHUl M KUBOTHBIX. OlleHKa 3KCTepbepa.
buorexHnonoruu bnuskoponcTtBeHHOe ckpeuiuBanue — HHOpuauMHT. Yucrass nuHus. CKpeuMBaHUE YHUCTBIX JIMHHI.
B XKM3HU U ['etepo3uc, wnm rubpuaHas cuna. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OTnanéHHas
npodeccun rubpuamuzanus U e€ ycnexu. VcKyccTBEHHBIM MyTareHe3 M MOJy4YeHHe MOJUIUIONIOB. JlocTukeHus OK-01, OK-02,
buorexnonoruu CEJIEKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB OK-04. OK-07
B JKU3HU U buoTtexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas MHXKEHepus. DTambl CO3JaHHsl PeKOMOWHAHTHOM ’
npodeccun JIHK u TpaHncrensnsix opranu3zMoB. Kierounas nnxeHepus. Knerounsle KynbTypsl. MUKpOKIOHAIbHOE HI}E& 213i 30

pa3sMHOXKeHHe pacTteHuid. KioHMpoBaHWE BBICOKOMPOMAYKTHBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
Dkonorudeckue u dTuaeckue npodnemel. MO — reHeTnyecku MOIUGUITUPOBAHHBIE OPTaHU3MbI
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlePKAHUE

OcHOBHBIE HaNPaBIICHUSI COBPEMEHHON OMOTEXHOIOTHH B MPO(ECCHOHAIBHOMN ACSITENFHOCTH YEIOBEKA.
MeToabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa OHMOTEXHOIOTHYECKUX
U TEHETHMYeCKHX OJKcrmepuMeHToB. [IpaBmia moucka W aHanm3a OWOIKOJIOTHYECKOW WHGOpMAIUU
U3 Ppa3IMYHBIX KMCTOYHWUKOB (Hay4YHas U ydeOHO-Hay4dHas JIMTEpaTypa, CpPeACTBA MacCOBOM
uH(popMainu, cetb UHTEpHET U Ipyrue).
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Pa3BuTHe NpOMBINUIEHHON OMOTEXHOJOTUI W ee NMPUMEHEHHE B KU3HU 4YeJOBeKa, MOMCK W aHau3
UHPOPMALIUU U3 PA3TUYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-HAy4dHAas JIUTEpATypa, CPEACTBA MACCOBOM
nHpopmanuu, cetb IHTEpHET U Ipyrue)
Oo6o06menue n Conep:xaHue yueOHOIo MaTepuaa 2 OK-01, OK-02,
cHUCTeMaTU3alus O06o0menre U cucTeMaTr3alys 3HaHui. KOMIUIEKCHBIN 3a4eT ¢ OIEHKOM. OK-04, OK-07
SHaHHH. JIP 9, 23, 30
KommiekcHelii 3auet MK 1.1.
C OIICHKOM
IIpomexyTOUHAsI ATTeCTALMA B BU/le KOMILJIEKCHOI'O 324€Ta ¢ OLeHKOi
Hmoe Il cemecmpa: MakcumanbHas yaeOHas Harpy3ka (BCero) 42
O0s3aTenbHas ayIUTOpHas yueOHast Harpy3ka (BCero) 36
NPaKTUYECKHUE 3aHATHSA 10
nabopaTopHbIe 3aHATHS (PaOOTHI) 2
CaMOCTOATEIbHBIE PA0OTHI 6
IIpoMe:kyTOUHAsI aTTECTALMS: KOMILJIEKCHBIH 324eT ¢ OLeHKOH
nTOro 72
DopmupyemMble
KOMIeTeHIUH
HanmenoBanue Copepxanue y4eOHOro MaTepuaJia, NPaAKTHYECKHE U J1a00paTOpHbIe 3aAHATHSA, Oo0bem (OK, IIK) u
pa3esioB U TeM CaMOCTOSITe/IbHasi padoTa 00y4yalomuXxcs 4acoB JIMYHOCTHBIE
pe3yJabTaThl
(JIP)
1 2 3 4
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KHBOTO 18
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 2 OK 01
Bunonorns kak CoBpeMeHHbIE OTpaciau OWONIOTHYecKUX 3HaHWU. CBs3bp OMONOTHMU C JAPYrUMHM HayKaMH: OMOXHUMUS, OK 02
Hayka. O0mas 6uodusuka, 6OuoHuka, renoreorpadus u ap. Ponb u mecto Ouosiornu B popMHUPOBAaHUU COBPEMEHHOU JIP 23
XapaKTepUCTHKA HaY4YHOH KapTHUHBI MHpa. YPOBHU OpraHu3aluu kXuBod marepuu. OOmIas xapakTepUCTHKa >XU3HH, JIP 30
JKU3HU CBOICTBA KUBBIX CUCTEM. XUMHUYECKHI1 COCTaB KJIETOK
CamocTtosiTeibHast padoTa 00y4yarommxcst 1
CocraBieHre KOHCIIEKTa Ha TeMy «OpraHndyeckie BelecTBa KJIETKU- OEJIKHU, YIIIEBOAbI U JIUMUIbD»Y
Tema 1.2. Copepxxanue y4eOHOIro MaTepuaJia 2 OK 01
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CTpyKTypHO- Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOM OK 02
(pynxuuonanbHas KJIIETOYHOW TEOpUU. THIBI KIETOYHOM OpraHu3aluu: IMPOKAPUOTUYECKUH U IYKapUOTHYECKUM. OK 04
OpraHu3anus OJHOKJIETOUHbIE U MHOTIOKJIETOYHbIE OpraHu3Mbl. CTpoeHue NpoKapHOTHYeCKOM KieTku. CtpoeHue JIP 23
KJIETOK HYKApHOTHYECKOM KIeTKH. Heknerounsie popmbl kU3HU (BUPYCHI, 6akTeprodaru) JIP 30

Jladoparopnasi padora Nel 2

«CTpoeHHE KIETKU»

CrtpoeHue KJIEeTKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOUBI,

XJIOPOILIACTHI, XPOMOILJIACTHI)

CamocrosiTesibHas padoTa 00yYarOIIUXCst 1

CocraBieHre KOHCIIEKTa Ha TeMy «OpraHndyeckue BelecTBa KJIETKU- OEJIKHU, YIIIEBOAbI U JIUIUIbD»

IIpakTHyeckoe 3ansiTue Nel 2

«BupycHsle u 0akTepuanbHble 3a007€BaHUY.

OO0mue NpPUHLUIB HWCHONB30BaHUSA  JIEKAPCTBEHHBIX  BemiecTB. (OCOOEHHOCTH  NpPUMEHEHUs

AHTUOMOTHKOB.

Ilpeocmasnenue ycmuvix coobwjeHuil ¢ npeszeHmayuel, N0O20MOGIEHHbIX NO NEePeuHI0 UCHOYHUKOS,

DPEKOMEHO0B8AHHBIX npenodasamenem
Tema 1.3. Copnepxanue yueOHOro Mmarepmuasa 2 OK 01
CTpykTypHO- XpomocomHass Tteopuss T. Moprana. CrpoeHue XpoMOCOM. XPOMOCOMHBIN HabOp KIJIETOK, OK 02
(pyHKIMOHA/IbHBIE | TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMIHBIA U JUILTIOWAHBIN HaOop. HykienHoBbIe JIP 23
(axTops! kucnotel: JJHK, PHK nHaxoxxneHue B kieTke, uXx cTpoeHHe M (QyHKUMH. MaTpuyHble Hpolecchl B JIP 30
HACJIEACTBEHHOCTH | KJIETKE: peluIMKalus, OnocuHTe3 Oenka, penapanus. ['eHeTH4ecKuil KoJ1 ¥ ero CBOMCTBa

IpakTuyeckoe 3anaTue Ne2 2

«PeleHne NUTOreHETUYECKUX 3a1a4»

Pemenue 3aa4 Ha onpeeeHre Nocae10BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B ClTy4yae

M3MEHEHHUs Nocea0BaTenbHOCTH HyKiIeoTn 08 JJHK
Tema 1.4. Copaepxxanue y4yeOHOro MaTepuasa 2 OK 02
OO0MeH BewecTB H [Tonstue MeTabomM3M. ACCUMUIISIIMA M JUCCUMWIIALUS - JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa JIP 23
npeBpalleHue BEIIECTB: aBTOTPOHBI H reTepoTpodHBI, a’poOHBIH W aHa’poOHBIA. [lmacTuyeckuii oOMeEH. JIP 30
JHEPIMH B KJIETKE DoTOCHHTE3. XEMOCHUHTES
Tema 1.5. Copepxanue yyeOHOIro MaTepuasa 2 OK 02
Ku3HeHHBIN UK Knerounslii 1uki, ero nepuojpl. MUTO3, €ro CTaAuu M MNPOUCXOIAIIMe Tporecchl. buonornyeckoe OK 04
KJIeTKH. MuTo03. 3HaueHue MuTo3a. Meio3 u ero craguu. IloBemenme xpomocoMm B Melose. KpoccuHrosep. JIP 23
Meiio3 bronoruueckuii cMpICa MEH03a JIP 30
Pa3nes 2. Ctpoenue u GyHKIMH OpraiusmMa (Bcero) 19
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Pasznea 2. Ctpoenne u pynkuuu opranusma (1 cemecrtp)

12

Tema 2.1. Ctpoenne | Copep:xanue y4eOHOro Mmarepuajia 2 OK 02
opranuzma. ®opmMbl | MHOTOKJIETOUHBIE OpraHu3Mbl. B3auMOCBS3b OpPraHOB U CHUCTEMBl OPraHOB B MHOT'OKJIETOYHOM OK 04
Pa3MHOKeHUsI opranusme. I'omeocra3 opraHum3ma M €ro IHOAJEp)KAaHUE B IPOLECCE JKU3HENEATENbHOCTH. DOpMbI JIP 23
OpPraHu3MoB pa3MHOKEHHUs opraHu3MoB. becnionoe u nonooe pazmHoxeHue. [lonoBoe pazmHoxenue. ['amerorenes JIP 30
y )KUBOTHBIX. CriepMaToreHes u oorenes. CTpoeHHe NoJI0BBIX KIETOK. OII0A0TBOPEHNE
CamocrosiTesibHAsi padoTa 00y4ar0IMXCs 1
CocraBieHrne KOHCIIEKTa Ha TeMy «BuJibl 6ecrosoro pa3MHOKEHUSD.
Tema 2.2. Copnepixanue y4eOHOTro MaTepuasa 2 OK 02
OHTorenes NuauBuyabHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero craauu. [locTamMOpruoHaNbHBINA TIEPHO/I. OK 04
pacTeHuid, Craguu mocTASMOPHOHAIBHOTO Pa3BUTHUS y JKUBOTHBIX M 4YenoBeka. [IpsMoe u HempsiMoe pa3BHUTHE. JIP 23
*KMBOTHBIX H buonornueckoe crapenne u cMepTb. OHTOT€HE3 PACTCHHI JIP 30
YeJIOBEKAa CamocrosiTesibHas padoTa 00yYarOIIUXCs 1
CocraBieHne WUTIOCTPUPOBAHHOTO IJIaHA-KOHCIIEKTa, Ha TeMy «lIpsimoe 1 HenpsiMoe pa3BUTHEY.
Tema 2.3. IIpakT4eckoe 3ansaTHe N3 2 OK 01
3aKOHOMEPHOCTH «PelreHre reHETHUECKUX 3a1a9. OK 02
HACJIeI0BAHUS. Pemmenune 3aa4 Ha onpeseneHrne BeposTHOCTH BOSHUKHOBEHHUS HACIECTBEHHBIX MPU3HAKOB MPH MOHO-, OK 04
CuenienHoe M-, TIOJIMTHOPUIHOM W aHAJIM3HPYIOIMEM CKPEIMBAaHWH, COCTABICHHE TE€HOTHUIIHYECKUX CXEM JIP 23
HacJlel0BaHue CKpEIIUBAaHUS, HA OIpeIeJIeHHe BEPOSTHOCTH BO3HHKHOBEHMSI HACJEICTBEHHBIX MPHU3HAKOB TMPH JIP 30
NMPHU3HAKOB CIIETUIEHHOM HACJIEI0BaHUH, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Coaep:xxanue yueOHOro MaTepuaJia 3
OcHOBHbIE TOHSATHS TE€HETUKH. 3aKOHOMEpPHOCTH oOpa3oBaHusi Tamer. 3akoHbl [. Mennens
(MoHOrMOpHUIHOE M MOJUTMOpHAHOE CKpeluBaHue). B3aumoneiictBue renoB. 3akonsl T. Moprana.
CuenieHHOe HaclleJJoBaHHE F€HOB, HapylIeHue clueruieHus. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C
0JIOM
CamocrosiTe/ibHasi patoTa 00y4YarouXcst 1
[TonroroBka K poneBoii urpe mo ouonoruu «I'eHeTHKa Ha CITy)O€ y UeJTOBEeKay.
Hmoz I cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCero) 30
O0s3aTenbHas ayquTOpHas yueOHast Harpyska (BCero) 25
NPaKTUICCKUEC 3aHATHUSA 6
nabopaTopHbIe 3aHATHS (PaOOTHI) 2
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CaMOCTOSITEJIbHbIE paOOThI 5

Pa3nes 2. Ctpoenue u gyHKuuu opraiusma (2 cemecrtp) 7
Tema 2.4. Coaep:xxanue yueOHOIro MaTepHaJia 4 OK 01
3aKkoHOMepHOCTH W3MeHYMBOCTh MNPU3HAKOB. BHIbl M3MEHUYMBOCTU: HACJIEJICTBEHHAs W HEHACJIEICTBEHHas. 3aKOH OK 02
H3MEHYMBOCTH TOMOJIOTHUECKUX PsIOB B HacieicTBeHHOW u3MmeHunBoctd (H.M. BaBuios). Myranumonnas teopus OK 04

M3MEHYMBOCTH. BUpl MyTanuii ¥ IpUYMHBI UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacnencrseHHbie JIP 23

3a0onieBaHusl 4esioBeKka. ['eHHbIe W XpOMOCOMHBIE 0OJie3HU 4YelloBeka. bone3sHu ¢ HaciieqcTBEHHON JIP 30

IPEIPacIONOKEHHOCTbIO0. 3HAuU€HUE MEUIMHCKOM TIE€HEeTUKM B MPEAOTBPALICHUM U JICYEHUH

IeHEeTUYECKUX 3a00JIeBaHU YeTI0BEKa

WuTtepakTrBHbIE POpMBI 00yUeHUs: poJieBasi Urpa 1o 6uosioruu «I eHeTHKa Ha cIyx0e y 4eJToBeKa»

IIpakTuyeckoe 3ansiTue Ned 2

«PelieHne reHeTUYECKUX 3a/1a4 CMEIIAaHHOTO TUIIA.

Pemenne 3amau Ha onpeaeneHue TUNa MyTaluud IpUA I€epeJadye HacCJIECICTBEHHBIX IPU3HAKOB,

COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPELIUBAaHUS

CamocrosiTesibHas padoTa 00yYarOIIuXCcst 1

CocraBnenue Tabaunpl: «Buasl reHeTnYeckux 3a00JI€BaHUN YeTOBEKa»
Pasnen 3. Teopusi 3BoJ1onmnu 9
Tema 3.1. Hctopusa | Copep:xanue y4eOHOro marepuaJia 2 OK 02
IBOJIIOLIMOHHOI 0 [TepBbie »BomtormonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonuoHHass Teopus OK 04
YYeHHuSs. Y. Jlapuna. CHHTETHYECKAsI TEOPUS SBOJIOINH U €€ OCHOBHBIE MOJTOKEHUS. JIP 23
MuxposBosonns MuxkposBomronius. Ilomynsanus Kak 2JIeMEHTapHas €OUHUIIA D3BOJIOLMHU. ['e€HEeTMYecKHe OCHOBBI JIP 30

ABOJIIOLIMU. JIEMEHTapHble (akTopbl 3BONOLMU. EcTecTBeHHBIM OTOOp - HampaBiSIIOIIMKA (hakTop

»BOJIOIMH. BugooOpa3oBaHue Kak pe3yabTaT MUKPO3BOIIOIUH

CamocTtosiTeibHast padoTa 00y4yaommxcst 1

CocraBnenue koHcriekTa Ha TeMmy «KoarepBarnas teopust A.M.Onapunay
Tema 3.2. Copaepxxanue y4yeOHOIro MaTepuasa 2 OK 02
Maxkpo3BoJironusi. MakposBomorus. dopMbl 1 ocHOBHbIe HampasieHus: Makpospomonuu (A.H. Cesepuos). [lytu OK 04
Bo3HukHoOBeHHE U JOCTHKEHUS Onosornueckoro mporpecca. CoxpaneHue OnopaznooOpaszus Ha 3emiie. JIP 23
pa3BuUTHE KU3HU HA | ['MIIOTE3bl M TEOPUM BO3HUKHOBEHMS KM3HU Ha 3emue. [losBlIIeHHE NMEpBBIX KIETOK M UX 3BOJIIOLHSA. JIP 30
3emure ITpokapuotrsl u 3yKapuoThl. lIpomcxokneHne MHOTOKIETOYHBIX OpraHU3MOB. BO3HHKHOBEHME

OCHOBHBIX IIapCTB AYKapuoT

CamocTtosiTeibHast padoTa 00y4yarommxcst 1

CocraBnenue koHcriekTa Ha TeMy «KoarepBarnas teopust A.M.Onapuna
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Tema 3.3. Coaep:xaHnue yueOHOIro MaTepHaJia 2 OK 02
IIpoucxoxnenue AHTpomnosiorust — Hayka o yenoBeke. CucremMarnueckoe IMojoxkeHue 4esnoBeka. CXOJICTBO U OTIWYUS OK 04
YyeJl0BeKa — YeJI0BeKa € )KUBOTHbIMU. OCHOBHBIE CTaJMHU aHTPOIIOT€HE3a. DBOIIOLNS COBPEMEHHOTO YEJIOBEKA. JIP 23
aHTponoreHes UYenoBeyeckre packl M WX EIUHCTBO. Bpemss M TyTH pacceleHUs 4YeloBeKa 10 IUIAHETe. JIP 30

[Tprcnioco01eHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEIbI

CamocTtosiTe1bHast padoTa 00y4yaommxcst 1

Cocrasnenue obobmaronieit Tabnuibl «JlokasaTenbCcTBa HBOJIOLUN»
Pa3nesa 4. Ikosnorus 18
Tema 4.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
JKOJIOTHYECKHUE Cpenbl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAsl, BHYTPHUOPTaHW3MEHHAs. OK 02
(dakTopsl u cpeabl | PuU3UKO-XUMHUUECKHUE OCOOCHHOCTU cpejl OOMTaHUsl OpraHu3MoB. [IoHsATHE 3KO0J0rHyYecKoro gaxTopa. OK 07
sku3Hu. Monynsimus, | Kinaccudukamnus skonorndeckux paxropos. [Ipasuno muanmyma FO. JInbuxa. 3akon TonepantHocTH B. JIP 23
coo01ecTBa, [Mendopaa. Dxomoruueckas XapakTEpUCTUKAa BHAA U TMOMYISIUU. ODKOJOTHYECKas HUIIA BHJA. JIP 30
IKOCHCTEMBI DKOJIOTHYECKHE XapaKTePUCTHKHU Tonyisimui. Coo0IIecTBa U SKOCHCTEMBI. BHOIIEHO3 M eT0 CTPYKTYypa.

Csi3u Mexay opranusmMamu B OuoneHo3e. CTpyKTypHbIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYLEHTHI,

KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB 1 MOTOK YHEPTHU B 3KocucTeMe. Tpodudeckne ypoBHU

CamocrosiTeibHas padoTa 00y4yaommxcst 1

CocrasiieHue TaOIHIEI 10 TeME: «DKOJIOTMUECKUE 3aKOHBI»

IIpakTHyeckoe 3ansaTHe N5 2

«[lepeHoc BemiecTBa ¥ SHEPTHH B IKOCUCTEMAX)

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJlaHMM 1O MEpeHOCY BeIleCTBA M SHEPrHMM B

HKOCHCTEMAX C COCTABJICHUEM TPOMYUIECKHX HETei U mHpaMul OMOMacChl U DHEPTUU
Tema 4.2. Buocgepa | Conep:xkanue yueOHOro matepuaJia 2 OK 01
- ry00ajbHast buocepa — xuBas obGomouka 3emmm. PasButue mnpeactaBieHuil o Owocdepe B Tpymax B.U. OK 02
IKOJIOTHYECKAS Bepnanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEeHTHI. JK1Boe BeecTBo 6uocdeps! 1 ero GyHKINH. OK 04
cucreMa 3akoHOMEpHOCTH cymiecTBoBaHus Ouocheprl. OcodeHHOCTH Onocdepsl Kak riao0aqbHON IKOCHCTEMBI. OK 07

Jlunamuueckoe paBHoBecHue B 6rocdepe. KpyroBopoTsl BemecTB 1 OMOr€0XMMUYECKHUE ITUKIIBI. K 1.1

IIpakTHyeckoe 3ansiTHe Ne6 (MPAKTHKO-OPUEHTHPOBAHHOE) 2 JIP 23

«Omnpenenenne IOMAIN HACAKICHUH NIl CHUKEHUSI KOHIIGHTPAIIMU YTIIEKUCIIOTO Ta3a B aTMocdepe JIP 30

Pemnienne nmpakTUKO-OpMEHTUPOBAHHBIX PACUETHBIX 33j]au Ha ONpejeseHHe TUIOMAAN HACAKACHUHN IS

CHIDKEHHSI KOHIICHTPAIIUHU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOeTro pernoHa MposKUBaHUS
Tema 4.3. Bausinne | Conep:xkaHue yue0OHOro MmarepuaJa 2 OK 01
AHTPONOTreHHbIX AHTpOIIOTeHHBbIE BO3JEUCTBUS Ha Ouochepy. 3arpsi3HEHUS KaK BHUJ AHTPOIIOTEHHOTO BO3ACHCTBHSL. OK 02
(pakTopos Ha AHTpONOTeHHBIE BO3JEHcTBUA Ha aTtMmocdepy. BosxpeiictBust Ha ruzgpocdepy. BospelcTBus Ha OK 04
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ounocdepy autochepy. AHTpONOreHHbIEe BO3JCHCTBHS Ha OMOTHYECKUE COOOLIECTBA. OK 07
CamocTtosiTe1bHast padoTa 00y4yarommxcst 1 I[IK1.1
CocraBreHue KoHCIIeKTa Ha Temy "lIpenHamMepeHHbIe ¥ HeTpeJHaMEPEHHBIC BO3/ICHCTBHS YeIOBEKa Ha JIP 23
yCJIOBUS CyHIECTBOBAHMSL." JIP 30
IIpakTuyeckoe 3ansaTue Ne7 (mpogecCHOHATIHLHO-OPHEHTHPOBAHHOE) 2
OTx0/1b1 IPOU3BOJICTBA
Tema 4.4. Biusinue | Coaep:kanue yueOHOro MaTepuaJia 2 OK 02
COLMAJIBHO- 310poBbe U ero cocrapistonie. GakTopsl, MOJOKUTENBHO U OTPULIATEIBHO BIIMSIOIIME HA OpraHU3M OK 04
IKOJOTHYECKHX yenoBeka. [IpoGiemMa TeXHOTEHHBIX BO3JICHCTBUII Ha 3/10pOBbE YelOBeKa (IMEKTPOMArHUTHBIC IOJIA, OK 07
(akTopos Ha ObITOBast XUMUS, N30BITOYHBIE ITYMBI, PaJAHALUS U T.I.). AanTanus opraHiu3Ma 4yeioBeka K (hakropam [IK1.1
3710pOBbeE YejioBeKa | oKkpyxaromieit cpeasl. [Ipunnumnel GopmupoBanus 310poBbecOeperaroniero mnopeaeHus. dusndeckas JIP9
AKTMBHOCTb U 30POBbE. bBHOXMMUYECKHE aCIIEKThI PAIMOHAIIBHOTO ITUTAHUS JIP 23
JlaboparopHasi padora Ne2 (mpogeccMOHATBLHO-OPHUEHTHPOBAHHOE) 2 JIP 30
YMcTBeHHast paboTOCTIOCOOHOCTh
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (colep:KaHNe MPUKJIATHOTI0 MOYJIs1)
Pa3nes S. buosorus B :KM3HU 8 OK 01
Tema 5.1. Conep:xxanue yueOHOro MaTepuaJia 2 OK 02
Buorexnonoruu B buorexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHbIE HANpaBlIEHUs] COBPEMEHHOW OMOTEXHOJIOTHU. OK 04
JKH3HHM KaXKI0T0 Metoasl OuotexHomorud. OOBEKTH OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTMYECKUX M TEHETHUECKHX [K1.1
JKCIepuMeHTOB. [IpaBuia Tmowcka M aHanmM3a OMOPKOIOTHMYECKOM HH(OpMaMu U3 Pa3NUYHBIX JIP 23
UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccoBOW HHQOpPMAIMH, CETh JIP 30
WuTepHer u 1pyrue)
Tema 5.2. IMpakTuyeckoe 3ansaTue Ne§ 4 OK 01, OK 02
buorexHosorumn B «bHOTEXHOJIOTHSA: COBPEMEHHBIE JOCTUKEHUS U PA3BUTHEY» OK04,1IK 1.1
npombinuieHHocTH | Keiicel Ha anHanu3 umHboOpManuu O HAYYHBIX JOCTHIKEHUSAX B OOJACTH TE€HETUYECKHX TEXHOJOTHH, JIP 23, JIP 30
KJIETOYHOW MH)KEHEPHUH, MUIIEBBIX OMOTEXHOIOTHMA, aHAIN3 WH(OPMAIIUU O PA3BUTUH MPOMBIIUICHHBIX
OMOTEXHOJIOTHI
O0o001eHue 2 OK 01, OK 02
cueremMatusatst Conep:xanue yueOHOro MaTepuaJia OK 04, TIK 1.1
3HAHMH. . . N JIP 23, JIP 30
. O0001menne n cucreMaTu3anis 3HaHnii. KOMIUIEKCHBIN 3a4Y€eT ¢ OLEHKOH. ’
KommnekcHblii

3a4YeT ¢ OLEHKOH

HpOMe)KyTO‘IHaSI aTTecTalMsl B BUjJe KOMILUIEKCHOI0 3a4eTa ¢ OleHKOoil
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Hmoe Il cemecmpa: MakcumanbHas yaeOHas Harpy3ka (Bcero) 42
OO0si3arenbHas ayUuTOpHas yueOHast Harpyska (Bcero) 36
IIPAKTUYECKUE 3aHATUSA 10
naboparopHbie 3aHATHS (PabOTHI) 2
CaMOCTOSITeNIbHbIE PAOOTHI 6

IIpomekyToOUHAS ATTECTANNS: KOMILIEKCHBIN 324eT ¢ OI[eHKOH
nUTOoro 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeboBaHusT K MUHUMAJIBHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecneyeHn 0
YueOHblil mpeMeT peaniyercs B ydeOHOM KaOHHeTe 0e30MacHOCTH KU3HEAEATEIIbHOCTH.
O6opynoBanue yaeOHOro KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaIOUINXCs;

— pabodee MeCTO MpenoaBaTes;

— METOJMYECKUE MAaTEPUANTBI TIO TUCITUTUINHE.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTels: KOMIBIOTEPHOE
000py/I0BaHUE, COOTBETCTBYIOLIEE COBPEMEHHBIM TpeOOBaHMUSIM O€30IMaCHOCTH M HaJI&KHOCTH,
MpeyCMaTPUBAIOIIEE BO3MOKHOCTh MHOTO()YHKIIMOHAILHOTO HCIOJB30BaHUSI KAOWHETa C IIENBIO
M3Y4eHHUs Y4eOHOro MpeaMeTa, MyJIbTUMEANITHOe 000pyaoBaHKe (IPOEKTOP U MPOSKIMOHHBINA SKpaH
WJIM UHTEPAKTUBHAS JIOCKa), TOKAJIbHAS CETh C BBIXOJIOM B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopus M IPOBEICHUS
MPAKTUYECKUX 3aHATHH, TPYNIOBBIX KOHCYJIBTAIMNA, WHIUBUAYAIBHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTpPOJIS, TMPOMEXKYTOYHOM aTTeCTallud, OCHAIleHHas OO0OpYyJOBaHMEM M TEXHUYECKHUMHU
CpeIcTBaMU OOyUYEHUS, a TAK)KE YMTAIBHBIA 3aJI, TOMEIIEHUE IS CAMOCTOATEIBHOU paboThI, ¢
noctynioM k cetn «Mutepuer» u OUOC. OcHalleHHOCTh: KOMIUIEKT y4eOHOUW mebernu, HOYTOYK,
MPOEKIIMOHHOE 000pYI0BaHHE (MYIbTUMEIUNHBIN MPOEKTOP U SKPaH).

Hepe'{eﬂb JIUIECH3UOHHOTI'0 u CBOﬁOIlHO pacnpocrpaHsieMoro nmporpaMmmHoOro
obecrneyeHus:

Microsoft Office 2010 Professional Plus (ITaket nmporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

AutoCAD

KOMIIAC-3D

IIpu u3yyenun npeamera B popmare 3JIeKTPOHHOT0 00ydyeHHs ¢ ucnosb3osanuem J1OT

HeorpannueHnHast BO3MOXKHOCTh JocTyna obOywaromerocss k OMOC u3 mo0oil Touku, B
KOTOpPOM MMeeTcs TOCTYI K MH(POPMallMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT» (manee -
ceTb «MHTEepHEeT»), KaK Ha TEPPUTOPUH OpTaHMU3ALMH, TaK U BHE €€.

Hoctyn k cuctemam BuaeokoH¢pepenicsszn DMOC (MoOMIbHAS U IEKCTOMHAsT BEPCUU UITH
)K€ BEO-KIIUEHT).

3.2. UupopMmannoHHoOe oOecnedeHne peajn3alui NpPorpaMMbl

Jlnia peanuzanuu nporpaMMbl OuOIMOTEUHBIH (HOHA 00pa30BaTENIbHON OpraHU3aluu JT0JKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpPCHI,
pPEKOMEHIyeMbIe JUI UCIIOIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE.

Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX M3JaHUH, JAONOJHHMTEIbHOH JIMTEPATYPbI
HNuTtepHeT-pecypcoB, 6a3pl JaHHBIX 0M0/1HOTEYHOrO (POHAA:

OcCHOBHBIC HICTOYHUKHU:

1. Mycradun, A. I'., buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapoB. — Mockaa :
KnoPyc, 2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL: https://book.ru/book/950239 —

TekeT: DIeKTpPOHHBIN.



https://book.ru/book/950239

2. Mamonros, C. I'., O6mas Ouonorus : yue6nuk / C. I'. MamonTos, B. b. 3axapoB. —
MockBa : KnoPyc, 2023. — 323 c¢. — ISBN 978-5-406-11258-8. — URL:
https://book.ru/book/948581 — TekcT: JIeKTPOHHBIH.

JlonoJHUTeIbHbIEe HCTOYHUKH

3. buonorus. [Ipaktukywm : yueonuk / A. FO. Kosnosa, B. b. 3axapos, T. H. MBuenxo [u np.] ;
noxa pen. A. I'. Mycraduna, A. I'. EpmonaeBa. — Mocksa : KaoPyc, 2023. — 449 c. — ISBN 978-5-
406-11669-2. — URL: https://book.ru/book/949508 — TekcT : 3neKTPOHHBIH.

Ilepuoanueckue U3TaHUA:
Hayka u xu3Hb
Ponuna

Ilepeuenb npodeccHoHAIBHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHbBIX CHCTEM:
1. DOmnexrponnass uH(pOpManuoHHas oOpaszoBatensHas cpena OpHUIIC. - Pexum mocryma:
http://mindload.ru/
CIIC «Koncynbrant [Tnrocy - Pesxum gocryma: http://www.consultant.ru/
3. DBC Yu4eOHO-MeTOINYECKOro LIEHTpa Mo 00pa30BaHHUIO HA HKENE3HOJAOPOKHOM TPAaHCIOPTE
(OB YMII XK/T) - Pexxum poctyma: https://umczdt.ru/
ObC u3narenscTBa «Jlanb»- Pesxum mocryma: https://e.lanbook.com/
5bC BOOK.RU- Pexxum nmoctyna: https://www.book.ru/
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https://book.ru/book/948581
https://book.ru/book/949508
http://mindload.ru/
http://www.consultant.ru/
https://umczdt.ru/
https://e.lanbook.com/
https://www.book.ru/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

KoHTpons ¥ oIeHKa pe3yabTaTOB OCBOCHHS Y4YEOHOTO MpenMeTa pacKpbhIBAIOTCA dYepes
TUCIUIUIMHAPHBIE PE3yJbTaThl, HampaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX KOMIETEHLUUH IO

pasJziesiaM U TeMaM CoJiepiKaHus y4eOHOro MaTepHala.
ITpomesxyTouHas arrectanus B GOpMe KOMIIEKCHO20 3a4emd ¢ OYeHKO.

Oob6masi/mpodeccnoHabHasA

KOMIIeTeHUsl, TUYHOCTHbIE Pazgen/Tema Tun oueHOYHBIX MepONPUATH I
pe3yabtatsl (JIP)
OK 01. P2: Tema 2.3 - 2.2 - YeTHBIH onpoc;

Br16uparh ciocoObl perieHus
3a1a4 npodeccrnoHanbHON
JeSITeIIbHOCTH

P3: Tema 3.1 -3.2
P4: Tema 4.1 -4.3
P5: Tema 5.1-5.4

- Pa3pabotka rnoccapus;
- Pemienrie HIUTOr€HETUYECKUX U
TeHETUYECKUX 3a/1a4 U

MIPUMCHHUTEITHHO Kk | P6: Tema 6.1 COCTaBJICHHE T€HOTUITNYCCKUX
Pa3IMYHBIM KOHTEKCTaM. P7: Tema7.1-7.2 CXEM CKpCIIUBaHUS;
JP 9, 23, 30 P8: Tema 8.1 - 3acimymmBaHHe COOOMICHUH W
P9: Tema 9.1 -9.2 OIIEHKA UX MOATOTOBKH;
P10: Tema 10.1 - Pesynprar BBIITOJIHCHUS
MIPAKTUYECKON paboOThI;
- IIpakTuKO-OpHEHTHUPOBAHHKIC
3aJlaHus;
- [Ton6op, aHaIu3 u
npeoOpa3oBaHue yueOHOI
uH(popmManuy,
- KonTposnpHas pabora
OK 02 P1: Tema 1.1 - YCTHBIN 0mpoc;
Hcnonb3oBate  coBpemeHHble | P2: Tema 2.3 - 2.2 - Pazpabotka rioccapus;

CpeAcTBa IIOMCKA, aHaINW3a H
UHTEpHpeTanun HHPOpMaIuy,

P3: Tema 3.1 -3.2
P4: Tema 4.1 -4.3

- Pemmenue OUTOTCHCTUYCCKUX U
ICHCTHUYCCKUX 3a4a4 U

151 uHdopmarnmonnsie | P5: Tema 5.1 - 5.4 COCTaBJICHHE T€HOTUITUYECKUX
TEXHOJIOTHH I BbIOIHEHUs | P6: Tema 6.1 CXEM CKpeIlUBaHUS,;
3a/1a4 npodeccuonansroit | P7: Tema 7.1 — 7.2 - 3acnmymmuBaHUE COOOIICHUN U
JIeSITeIIbHOCTH. P8: Tema 8.1 OIICHKA MX HOATOTOBKH;
JP 9, 23, 30 P9: Tema 9.1 -9.2 - Pesynbrar BBIIIOTHEHUS
P10: Tema 10.1 MPAaKTUYECKON pabOThI;
- IIpakTuxko-opueHTUPOBAHHBIC
3aaHusl,
- [Tox6op, aHaIn3 u
npeoOpazoBaHue yueOHOH
uH(popManuy,
- KonTpompHas pabora
OK 04 P2: Tema 2.3 - 2.2 - YeTHbIi onpoc;
O dexTuBHO P3: Tema 3.1 - 3.2 - Pazpabotka rioccapus;
B3alMOJIEICTBOBATE u | P4: Tema 4.1 -4.3 - Pemrtenyie mUTOreHETHUECKUX U
paboratb B kosuiektuBe U | PS5:Tema5.1-5.4 T€HETHYECKUX 3aJ1ad 1
KOMaH/JIE. P6: Tema 6.1 COCTaBJIEHHE T€HOTUITMUECKUX
JP 9, 23, 30 P7: Tema7.1-7.2 CXEM CKpellUBaHus;
P8: Tema 8.1 - 3acnmymmBaHUE COOOIICHUH U

P9: Tema 9.1 -9.2
P10: Tema 10.1

OLIEHKA MX TOATOTOBKH;
- PesynbraT BBITTOJTHEHUS
MPAaKTUYECKON pabOThI;
- IlpakTHKO-OpHEHTHPOBAHHBIC




3a/laHus;
- [Ton6op, aHaIu3 u
npeoOpa3oBaHue y4aeOHOH
uHpopManuy,
- KonTposbnas pabora
OK 07 P7: Tema 7.1 -7.2 - YeTHBIH onpoc;
ConetictBoBath  coxpaneHuto | P8: Tema 8.1 - Pazpabortka rioccapus;
OKpY>Karolen cpensl, | P9: Tema 9.1 - 9.2 - Pemienrie HIUTOr€HETUYECKUX U
pecypcocOepeKeHHUIO, P10: Tema 10.1 TCHETUYECKUX 3a7a4 U
PUMCHSITh 3HAHUS 00 COCTaBJICHHE T€HOTUITNYCCKUX
M3MEHEHUU KJIUMaTa, CXEM CKpEIIUBaHUS;
IIPUHLIMIIBI OepeKITMBOTO - 3acnymmBaHue COOOMICHUH W
MPOU3BOJACTBA,  3(P(HEKTUBHO OLIEHKA UX MOATOTOBKH;
JICUCTBOBATh B YPE3BBIYANHBIX - Pesynbrar BBITIOJTHEHUS
CUTYallUsX. MPAKTUYECKON pabOTHI;
JP9, 23, 30 - IIpakTHKO-OpHEHTHUPOBAHHKIC
3aJlaHus;
- [Ton6op, aHaIu3 u
npeoOpa3oBaHue yueOHOI
uH(popmanuy,
- KonTposbnas pabora
MK.1.1 OcymectBisats nogoop | P9: Tema 9.1 — 9.2, - YcTHBIM onpoc;
TEXHOJIOTHH, texaudeckoro | P10: Tema 10.1 - Pazpabortka rioccapus;
OCHAIIEHUS W 000pyIOBaHUS - Pemenue nuTOreHETHYCCKUX 1
st cOOpKHM, MOHTaXa U TeHETUYECKUX 3a/1a4 U
JeMOHTaXa HIIEMEHTOB COCTaBJICHHE TEHOTUITMICCKUX
AIIEKTPOHHBIX OJIOKOB, CXEM CKpEIIUBAHHUS;
YCTPOUCTB u CHUCTEM - 3acnmymmMBaHUE COOOIICHUN U
pa3IMYHOTO THUIIA. OLIEHKA UX MOATOTOBKH;
JP9, 23, 30 - Pesynprar BBIITOJIHEHUS
MPAKTUYECKON pabOTHI;
- IlpakTHKO-OpHEHTHPOBAHHKIC
3aJlaHus;
- [Ton6op, aHaImn3 u
npeoOpa3oBaHue yueOHOH
uH(popManuy,
- KonTpompHas pabora

5. HEPEYEHb UCHOJBb3YEMbIX METOJOB OBYUEHUA

5.1 IlaccuBHBIE: JIEKITUHU (TEOPETUUECKUE 3aHATHUS), ONPOCHI, TPAKTUYECKUE U JTAOOpATOPHBIS
3aHATHS.

5.2 AKTUBHBIE 1 UHTEPAKTUBHBIE. pOJIEBas Urpa



